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PART 2 
REMEDIAL INVESTIGATIVE WORK 

ON-SITE GROUNDWATER AND SOILS INVESTIGATION PHASE I 
MONTROSE SITE 

TORRANCE, CALIFORNIA 

INTRODUCTION 

This Sampling Plan has been prepared as part of the remedial 

investigation work being conducted at the Montrose site in compliance with a 

consent ordP.r (U.S. EPA Docket No. 85-04) entered into by the EPA and 

Montrose Chemical Corporation of California on October 28, 1985. This 

Sampling Plan describes the Phase I On-Site Groundwater and Soils 

Investigation, and includes discussion of the following: 

* Objectives of the sampling activities 

* Monitor well locations and construction 

* Soil samplins.locations 

* Target chemicals 

* Groundwa,t'~r ,A~d ~'oil sampling methods 
i' ./' * Number( and ''frequency· of s amp 1 i ng 

* Chain-~f:.'i:ust~~Y p~oced~res . 
* Handling, ;tor.ag~-·imd shipping procedures 
-~ ··,. '·" 

~/lffi!l,~tlca"t, __ ~ethods,,/ 
r a 11 t)'~ssth:ance 

\ \ 
·D_etall~d discLssions of sampling procedures, methodologies, chain-of-

custod~"''IU)? "'other quality assurance criteria associated with these efforts 
'· 

are present~d,~n a separate companion document entitled: 

QUALITY ASSURANCE PROJECT PLAN 
PART 2 

ON-SITE GROUNDWATER AND SOILS INVESTIGATION PHASE 
MONTROSE SITE 

TORRANCE, CALIFORNIA. 

....., 
F' 
(<>t 
ro 
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Phase I activities are directed toward further detailed investigations 

of on-site groundwater and soil conditions. Based upon an evaluation of the 

data collected during Phase I, a second phase of on-site and off-site 

groundwater and soils investigations may be conducted as specified in 

Appendb A to the consent order. If required, Phase II activities will be 

described in a subsequently developed sampling plan. 

HISTORICAL BACKGROUND 

The Montrose site occupies about 13 acres in Torrance, California 

(Figure 1). The area is bounded by Normand i e Avenue on the east, Jones 

Chemical Company on the south, a vacant lot to the west, and the McDonnell­

Douglas facility to the north (Figure 2). The surrounding area consists of 

mixed residential, commercial, and industrial zones. The Del Amo hazardous 

waste site, currently under investigation by the California Department of 

Health Services, is located about one-half mile southeast of the Montrose 

site. 
/""'~··'~""',,'). 

; ... ~~~ .-, 
Between 1941 arid 1982~- Montrose Chemical Corporal ion operated a DDT 

manufacturing {aci'(·ttr rat Fhe.site, In 1972, the use of DDT was banned in 

the United stafe~ ilie t.fse of DDT was not banned in other countries, and 
'~ ··. 

Montrose continued ~o~ manufacture and export DDT until 1982 when the 

hcili d and··compietely dismantled. The Montrose site is now 
<>;-' ~~. ··:,: 

ca~~~d With asphalt which precludes any off-site migration of 

prevent"s·1,a;y direct recharge on-site. 

) .f 
• ' ,i' i' 

Prev:ious 'iovestigat ions of the Montrose site inc 1 ude on and off-site 
·~ 

samp 1 i ng of',, soiJ s, groundwater, sediment and surface water. These 

investigations have been conducted by the U.S. EPA, its contractors, the 

California Department of Health Services, the Los Angeles Regional Water 

Quality Control Board, or Hargis+ Associates, Inc., on behalf of Montrose. 

Reports on these investigations are listed in the reference section of the 

sampling plan. The EPA, through its contractors, Metcalf and Eddy, Inc. 

2 
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conducted additional on-site soils investigations in June, 1985. 

package of preliminary sampling results was forwarded to 

Associates, Inc. in November, 1985. 

A partial 

Hargis + 

Based on the results of these efforts, it has been determined that 

additional examinations of deep on-site soils beneath the location of a 

former on-site surface impoundment, further investigation of groundwater in 

the Bellflower aquitard, and investigation of groundwater in the Gage 

aquifer beneath the site are required. 

In October, 1985, Montrose and the EPA entered into a consent order 

(U.S. EPA Docket No. 85-04}. In entering into the consent order the 

objective of the EPA and Montrose is to obtain, through further 

investigation, information necessary for the performance of a feasibi 1 ity 

study which will evaluate .the remedial action alternatives which may be 

appropriate for implementation at the Montrose site. 

"""'-.-, 
HYDROGEOLOGIC CONDITIONS ~~ 

,~ ,¥»··'~- 4 
/ ) ,,-,,4c"'-· 

The Mont. <~"tt~/hp"loc;ated in the western portion of the coastal 

. plain in los Ange)es"'tounty, California. Principal hydrogeologic units in ., ' . 

. the. area include tne Bellflower aquitard, and the Gage, lynwood, and 

Silver ~ac;~ (Ha.;'Ql~_ +··.;Associates, Inc., 1985}. 
'\ ·v 

:!! top of il\.e Bellflower aquitard occurs at a depth of between 63 and ' ' .. , . 
70 ~~~t Beijeath the Site. The thickness of the unit beneath the Montrose 

"--:~, "'o:4- / /• 

site is"'u(lknoWnybut may be approximately 50 feet based on the driller's log 

of the ne;rby_ J~nes Chemical company well (Table 1). Only the upper eight 
•·. . -

to ten feet of the Bellflower aquitard were penetrated by the five on-site 

monitor wells constructed by Montrose in April and May, 1985. The portion 

of the Bellflower aquitard penetrated by those wells consisted of clayey 

sand, sandy clay, and sand, and is overlain by unsaturated sand, sandy clay 

and clayey sand. 
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The Gage aquifer was not penetrated by the on-site monitor wells, but 

the top of the aquifer is thought to occur at a depth of approximately 120 

feet based on the 1 og of the Jones Chemical Company we 11 (Tab 1 e 1). The 

Gage aquifer consists of coarse sand with some sandy clay and is overlain by 

the Bellflower aquitard. The thickness of the Gage aquifer beneath the site 

is estimated to be approximately 33 feet {Table 1). 

The Lynwood aquifer was not penetrated by the on-site monitor wells but 

the top of the aquifer is thought to occur at a depth of approximately 248 

feet based on the log of the Jones Chemical Company well (Table 1). The 

Lynwood consists of coarse sand and gravel, and is overlain by a clay 

confining bed. The thickness of the Lynwood aquifer beneath the site is 

estimated to be approximately 35 feet. 

The top of the Silverado aquifer is estimated to occur at a depth of 

about 486 feet beneath the site and consists of gravel overlain by an 

aquitard comprised of clay and indurated sands and gravels. 

/?~'10r~~-
The shallow $~ro~nd,water encountered in the existing monitor wells 

beneath the ,~t~o'~e )ite·- occurs within the Bellflower aquitard. 

Groundwater o~urs"' .. ~n Ahe.:"' Be.llflower aquitard at depths ranging from 
' "'~.<..!' ,7 -.. .•· 

approximately 68)h.feet b~low land surface to 74.1 feet below land surface. 

The elevation of thi~Je~'·t~ble beneath the site ranges from approximately 

-26.1 ow·,~sL (Mean s~ta Level, U.S.G.S. datum) to -25.4 feet below 

~( ;h~.~ation~"measured in the existing on-site monitor wells 

si , 1985 '"l\avJ:, fluctuated. 

) ) 
.·" eV'et,dlata' from the Del Amo hazardous waste site, obtained from 

~~0 

shallow well~,~ompleted in the Bellflower aquitard, ranged from -26 to -28 

feet below MSL·i~ 1984 (Dames and Moore, 1984). The Del Amo site is south 

and east of the Montrose site. 

Based on the most recent on-site water level measurements, and the data 

from the Del Arno site, groundwater in the Bellflower aquitard generally 

4 
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appears to be moving in a southeasterly direction. Presently available on­
site data are insufficient to determine whether this groundwater is in 
hydraulic connection with groundwater that occurs in the Gage aquifer below 
the Bellflower aquitard at the Montrose site. 

Recent water level data for the Gage aquifer are not available from any 
location in the immediate vicinity of the Montrose site. The Los Angeles 
County Flood Control District discontinued measuring Gage aquifer water 
levels in the vicinity of the Montrose site in 1978 (Hargis + Associates, 
Inc. 1985). 

Water level elevations measured in the vicinity of the Del Amo 
hazardous waste site in 1978 indicate that groundwater in the Gage aquifer 
was moving in an easterly to southeasterly direction (Ecology and 
Environment, 1983). The current direction of groundwater movement in the 
Gage aquifer beneath the Montrose site is not precisely known, but may be in 
a southeasterly direction. 

I\!1Pllf~G OBJECT 

(. ~~~~ 
The objecti""of thj.( sampling plan is to further determine the extent 

of on-site ~o~ls and'1Jr;o~rictwater contamination which may have resulted from 
-~~ , __ .· 

adhit4es at t~.Hontrose~ $lte and to gather data of sufficient quantity 
/7 4~ ·:.,.. •rJ 

and .J'!:ta}fty t~~upport the feasibility study. The quality of data will be 
as ·ifre~by follo~lng ''$ampl ing protocols described in the Quality Assurance 
Pro Pf~(QAP~j. ;The quantity of data is specified in Appendix A of the 
consent+"'bt:de;~ /' 

' l' -'-~· .i'" 
The sampling will be conducted in phases to allow evaluation of the 

analytical results and provide a basis for determining the number and 
location of additional sampling points, if necessary. Phase I sampling will 
consist of constructing four on-site monitor wells to be completed in the 
Bellflower aquitard, three on-site monitor wells to be completed in the Gage 
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aquifer, and additional soils borings in the vicinity of a former on-site 
impoundment. Water samples will be obtained from the wells and soil samples 
will be obtained from the soils borings for analysis. Up to four additional 
on-site Bellflower aquitard monitor wells and one additional Gage aquifer 
monitor well may be constructed during Phase I, if required, per the terms 
of Appendix A of the consent order. 

TARGET CHEMICALS 

Groundwater and soil samples collected during Phase I will be analyzed 
for the Target Chemicals. The Target Chemicals in the investigation, chosen 
in part by the EPA on the basis of it's June, 1985 soils investigations are: 

DDT (all isomers, and DOD, DOE) 
BHC (all isomers) 

Monochlorobenzene 
Dichlorobenzene 

Benzene 

/~~'"Z\::,. 
Although mo ~xtenst~e th~n required by the consent order, the above ~, -,r• 

listed chemicals will< referred to in this plan as the Target Chemicals. )~ 
4-'. 

:! 
f' :, roun ,,,er"~amples will also be analyzed for common ions to aid in 

di efit,iating between groundwater from the Bellflower aquitard and the 
Gage .. ,fet:.-: Co~putations of anion-cation balances will also provide 
add it ional,~qu~it§ control on the groundwater samp 1 es. Laboratory methods, 
handling an~i''-pr:eservation procedures for groundwater samples are summarized 
in Table 2. 

6 
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Extracts will be obtained from twenty-four of the soil samples 

collected to extend laboratory holding times. Only twenty-four of the 

samples will be analyzed as explained in the soil sampling 

procedures. Soil sample analytical methods, handling and preservation 

procedures are listed in Table 3. 

Quality assurance and quality control procedures as presented in the 

On-Site Quality Assurance Project Plan (QAPP, Hargis + Associates, Inc., 

1986) will be followed during Phase I activities to assure the accuracy, 

precision, completeness, representativeness and comparability of the data 

generated during the sampling efforts. 

7 

·~ ,_, 
~~J 

BOE-CS-0178514 



r 
r 
r 
r 
r 

r 
I 
L 

[l 

~~ w 

HARGIS - .A.SSOCIATES - .. 

GROUNDWATER SAMPLING 

During the Phase I sampling program, four groundwater monitor wells 

completed in the Bellflower aquitard, and three monitor wells completed in 

the Gage aquifer will be constructed on the Montrose site. The monitor 

wells will be constructed to: aid in further evaluation of geologic 

conditions; further define the depth to groundwater and velocity of flow; 

further define the chemical quality of the groundwater in the Bellflower 

aquitard; define the chemical quality of the groundwater in the Gage 

aquifer. Although not required by the consent order, it is proposed that 

one exploration borehole be constructed first to develop additional geologic 

data which can be used to maximize the final design of the monitor wells and 

to mi_nimize the possiblility of cross-contamination between the Bellflower· 

aquitard and the Gage aquifer during construCtion of the Phase I on-site 

wells. 

p.'-J;.','-? 

EXPLORATION BOREHQlE" """"'" 
~ I? · .• 

I i' 't 
. .J ,./' _;~· 

One explot,ation,,borehole for lithologic control will be drilled to the 

top of the Gage'•"!q~ife~ using fluid rotary methods. The exploration 

borehole will be dr'illed ~at __ the northwest corner of the site (Figure 2). 

Contin ~"''de';1'led lithologic descriptions of materials encountered will be 
·-·? 

he pr,j_mar'.Y; purpose of this borehole will be to determine the 

th of th;\ Bellflower aquitard and establish additional geologic 

conti'QJ. '"'Possible:modifications to monitor well construction design for the 

Bellflo~et: aquitard wells as specified below may be necessary depending on 

the geologfc.jnformation from the exploration borehole. The exploration 

borehole will also provide useful data for the final design of the Gage 

aquifer monitor wells. The exploration borehole will be abandoned by 

pressure cementing to land surface. 

8 
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BEllFLOWER AQUITARO MONITOR WEllS 

The proposed locat'ions of the four new Bellflower aquitard monitor 

wells are shown on Figure 2 along with the existing five Bellflower aquitard 

wells MW-1 through MW-5. The new Bellflower aquitard monitor wells are 

located to further define the direction of groundwater flow and the 

distribution of contaminants in the Bellflower aquitard on-site. Monitor 

well BF-1 is intended as an upgradient control well. Monitor well BF-2 is 

located in an area of the site where no previous monitor wells have been 

drilled and with monitor wells BF-3 and BF-4 will aid in defining the 

eastern and southeastern distribution and potential direction of movement of 

the contaminants. 

Monitor Well Construction 

At the recommendation of the EPA, the Bellflower aquitard monitor wells 

will be drilled using the hollow stem auger drilling method with continuous 

coring for lithologic. information from at least one borehole. While other 

methods of drilliryg may tend to better minimize the movement of potentially 

contaminated formatj6n fluid into or out of the borehole, this may not be 

important in lthe·(.BeHf.lower aquitard. Complete penetration of the 
~~"'\r ,, '----_ ~~ . 

Bellflower aquitard, using bucket auger methods proved unsuccessful due to 

unstable borehole conditions and caving during previous drilling at the 

Montros~"'lhe EPA' recommended method of hollow-stern auger drilling 

will P.fl~v.e;io!lle this difficulty. 

~ \\ 
sedi~~n presently available data, and after discussion with EPA 

technic~)~.ad;i'sors, the Bellflower aquitard monitor wells are planned to be 

drilled to ~n approximate depth of 85 feet and will not fully penetrate the 

Bellflower aquitard. The bellflower aquitard monitor wells will therefore 

be similar in construction to the existing on-site monitor wells. Also, 

full penetration of the Bellflower aquitard could result in cross-

contamination of the Gage aquifer. 

exploration borehole will aid 

Geologic information obtained from the 

in determining final well depth. 
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Approximately 65 feet of steel conductor casing will be installed and 

grouted into place. After sufficient time has elapsed to allow the cement 

to set, the borehole will be drilled and completed to the total depth. The 

wells will be cased with four-inch PVC casing. Below the water table 

approximately 15 feet of PVC well screen will be placed at the bottom of the 

borehole so construction will be similar to the existing monitor wells. 

Each well will be sand packed opposite the perforations. A bentonite seal 

extending above the bottom of the conductor casing will be placed on top of 

the sand pack (Figure 3). Concrete utility vaults with locking lids will be 

installed at the surface over each well. Vaults will be set a minimum of 

one inch above grade to minimize entry of surface water. 

After the casing is installed each Bellflower aquitard monitor well 

will be developed by removing a minimum of three (3) casing volumes. 

Discharge rates will be estimated volumetrically. Recovery of the 

groundwater levels after development will be measured if water levels 

recover within a reasonable time. 

Small capacity submersible pumps may be installed in each Bellflower 

aquitard monitor,..;,el( Discharge rates of the pumps and pump depth settings 

will be based/~n th~ d,ischarge rates estimated during development. In the 

event that th~,,~jeld~ of the wells are too low to warrant the use of 

permanent submers i bl~~.pu~ps,. the wells wi 11 be purged and s amp 1 ed by bail i ng 

with a . ~c.~iitainl~'ss steel bailer. 

\ 
' ' .. ' GAG'f',.~QUfFER MONITOR WELLS 

., ··~.,~ J'' ./ 
,, ~~/ k·/ 

The prop~sed locations of the Gage aquifer monitor wells are shown in 

Fig~re 2. The Gage aquifer monitor wells are located to provide broad areal 

coverage of the Montrose site. Based on the very limited available 

groundwater data, monitor well G-1 is located in the apparent upgradient 

direction from the former impoundment. Monitor wells G-2 and G-3 will 

10 
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provide an indication of groundwater quality in directions generally 

downgradient of the former impoundment. 

Monitor Well Construction 

The Gage aquifer monitor wells will be drilled using the hydraulic 

rotary drilling method and the hollow stem auger method. The fluid rotary 

method of drilling has been selected to prevent the movement of any 

contaminants from the Bellflower aquitard to the Gage aquifer through the 

borehole during drilling. A nominal fifteen-inch borehole will be drilled 

to approximately 120 feet to the top of the Gage aquifer. Ten-inch steel 

casing will be installed and pressure grouted in place. Cement will be 

forced down the ins ide of the casing and up the annul us to 1 and surface 

during the grouting process. After sufficient time has elapsed to allow the 

cement to set, the borehole will be advanced with hollow stem auger 

techni-ques to approximately 135 feet or until the Gage aquifer has been 

sufficiently penetrated. Four-inch schedule 40 PVC flush threaded casing 

will be installed with approximately 15 feet of PVC well screen placed at 

the bottom of the borehole. Based on a grain size analysis, each well will 

be sand packed.lto 'approximately 5 feet above the perforations and a 

bentonite seallwnt be-placed on top of the gravel (Figure 4). Concrete 
·~ '•' ...•. 

utility vaults wit,h rocking lids will be installed at the surface of each 

well. Vaults will ~be-.,set approximately one inch above grade to minimize the 

ent~y 0 "~~cW~ter .'""'""'~~ ;.· 

~~" '" 
. Af{~~r the casing is installed, each Gage aquifer monitor well will be 

dev"En~ped''·b,x removing at 1 east three casings vo 1 umes of water. Discharge 

rates ~-ill b~··-est i mated vo 1 umetri ca 11 y. Recovery of the groundwater 1 eve 1 s 
.. .,, 

after development will be measured if water levels do not recover too 

quickly to do so. 

In each Gage aquifer monitor well permanently ·installed submersible 

pumps will be used to purge the wells and obtain water samples. Discharge 
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rates of the pumps will be based on discharge rates measured during 

deve 1 opment. 

liTHOLOGIC lOGGING 

During the drilling of the exploration boreholes, and the Bellflower 

aquitard and Gage aquifer monitor wells, detailed logs will be made in 

accordance with the QAPP. These logs will include, among other things, 

descriptions of the sediments encountered, grain size, shape, sorting, 

color, mineral composition, and degree of induration. Records of 

penetration rates, drilling fluid characteristics, casing schedules, and 

other observations will be recorded. A 11 dri 11 i ng and 1 ogg i ng will be 

supervised by a registered geologist. 

DISPOSAl OF DRill CUTTINGS, DRilliNG FLUIDS AND DEVELOPMENT WATER 

.;:·~·f'f!O:<':icl-1 '·~'<;,. 

All drill cuttings and drilling fluids produced during the monitor well 

construction wff,l 1 be ··~onta1nerized and stored on-site until chemical 

analyses can ~~ p{~f~rllle'd _and .. a determination made regarding the potential ' ~~ .· . 

hazard of the mat~.rial. 1.5ee Appendix A, pages A-ll to A-13 • 

. ... ~) 

AMP ING.PROCEDURES 

\ \ 
unawater samples will be collected from each monitor well in 

accordaf\'e~t ~i'thJ fhe "procedures outlined in the QAPP. The we 11 s will be 

pumped unt·i.h.t~ey are totally evacuated or until a minimum of three casing 

volumes of flu~d is removed from the wells. The Bellflower aquitard wells 

may have to be bailed if they will not produce a sufficient volume of water 

to warrant the use of a submersible pump. The temperature, pH, and specific 

electrical conductance (EC) of the well discharge will be continuously 

12 
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measured to verify that these parameters have stabilized prior to collect ion 

of samples. 

Sampling procedures will consist of the following: 

1. Measure the water level with an electric sounder or tape to the 

nearest 0.01 foot. 

\ 
2. Pump or bail until the well is dry or a minimum of three casing 

volumes have been removed. 

3. Bail or pump and collect the groundwater samples in the 

appropriate sample containers (QAPP Section 5.3.1) from the 

discharge at the wellhead or from the bailer. Non-preserved 

sample containers will be rinsed with the well discharge prior to 

sample collection and properly labeled in the field. Pesticide 

and other preserved containers will not be P.re-rinsed. 

4. Record .all pertinent data, including well location, sample 

number(~), time of sample collection, preservatives used, weather, 

etc •. ;;" in:" field notebook. Sign and date field notebook. ,, · .•. ,,/ 

''· ' The following information will be collected and entered into a field 
~..orr-~ .. 

notebook' each tiJile a well is sampled: 1) static depth to groundwater; 

2) tt){ .tf~hat.''pumping or bailing begins; 3) the time of sample 
IF .( -~. 

co);lection; 4) the pump discharge rate or number of bails; 5) the field 
1'~,~,., "'!,_~ •• ' 

para~.ters··pH, EC, and temperature; and 6) the time that pumping or bai 1 ing 

stops. ,, .. +."""·",,~/ 

' 1-~'l:.~ 

Further det~ils on the groundwater sampling procedures are contained in 

the QAPP in Section 5.3.1 on pages 16-19 and Section 5.4.1, pages 22-23. 
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Frequency of Sampling 

An initial water sample will be collected from each monitor well after 

installation of the pumps. A second water sample will be collected 

approximately two weeks after the initial sample. After reviewing the 

initial results additional samples may be collected. The frequency of 

sample collection will depend on the results of chemical analyses of the 

first two samples. 

Field Measurements and Equipment Requirements 

Field measurements collected during the sampling activities will 

include water level measurements, discharge rates, electrical conductivity, 

temperature, and pH. · A conve~tional pH meter with a combination gel filled 

electrode will be used for field measurements. A combination conductivity­

temperature-salinity meter will be used to measure the electrical 

conductivity. Temperature measurements will be obtained with a field 

thermometer and the_, .. ,result verified with a conductivity meter. The 

instruments will ~~·· cca.librated periodically to ensure accuracy and the 

probes thorough'!/ rjri~ed .,ith distilled water before each measurement. All 

field measuren$-.ts {,i~,b~ ,,recorded ·in a field notebook. 

sampl~s qr analysis of common ions will be collected in one­

li'~er QJyethyle~~' bdttles. The bottles will be thoroughly rinsed with 

wat~Y..~paile<L or pJmped from the monitor well prior to sample collection. 
-~ ~- . -

Ternpe1·afure and·electrical conductance will be measured in the field at the 
\.;. 

time of the ~ampling in a separate, thoroughly rinsed container utilizing a 

separa.te portion of sample water which will not be submitted for analysis. 

Water samples for analysis of the volatile organic compounds 'will be 

collected in 40 ml glass vials with teflon-lined threaded caps. All vials 

will be completely filled with water. The teflon liner is placed on the 
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vial in such a manner as to expel any residual air. All water sample 

containers will be taped, labeled and placed in an ice chest on ice untll 

the analyses are performed. 

Water samples for analysis of DOT and its metabolites will be collected 

in one-liter amber colored glass bottles sealed with teflon-lined caps. All 

water sample containers will be taped, labeled, and placed in ice chests on 

ice until the analyses are performed. 

See QAPP Section 5.4.1, for details on sample container preparation. 

Split Samples for EPA 

Provisions for split samples from the monitoring wells will be made. 

EPA, its contractors and the Regional Water Quality Control Board will be 

notified at least 20 days prior to commencement of field sampling to allow 

0 mobilization of their sampling team and selection of a laboratory. Split 

{.l ·,j 

0 
0 
0 

I, 

I 

sample containers will be supplied by EPA or its contractors. Close 

coordination with ,EPA and its contractors will be maintained throughout the 

groundwater sampling process.-· 

15 
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SOIL SAMPLING 

Approximately 240 lineal feet of additional soil borings will be 

conducted in the vicinity of the former wastewater impoundment area. 

Approximately 48 samples will be obtained from an array of four soil borings 

as shown on Figure 5. The array, designed as suggested by the EPA and its 

contractors, is intended to provide information on the horizontal and 

vertical distribution of contaminants in the soil underlying the immediate 

vicinity of the former impoundment area. 

Soil sampling data from soil boring S-101 and monitor well HW-2 

partially define deep soil conditions below and immediately adjacent to the 

former impoundment. Four additional 60-foot borings northeast, east, and 

southeast of the former impoundment at varying distances from the center of 

the former impoundment are proposed. 

Soil samples will, be collected at five foot intervals begining at the 

20 foot level using. spJ it-tube samplers with brass 1 iners driven into the 
r -~ ·, 

formation. Extracts/ from the samples obtained at ten-foot intervals from 
•'' j'' 

all boreholes {20, ·3q~ 40', so, 60 feet) will be analyzed immediately for the 
Target Chemical~ '''¥" 1/ 

. ~·"' ,, 
··.. ~~· ,,., "'-< 
· Ad~dftionafT"'n~~extractsJ_rom the 25 and 35 foot interval from both S-201 

r.<? ~~~ ';:~ ·'-'. 

and s . .,~02.f"'i11"·b~ analyzed for the Target Chemicals. These last four sample .. ~. . 

in a·(s may be \1tered in the field at the geologists discretion using 
~4"' '~ ·" • 

soil~olorrtion, stain'ing, moisture content and odcr as guidelines. 
~, ~> •• 

~, '/ 
··'<·. 

~,. 

SOIL SAMPLE COLLECTION PROCEDURES 

Soil sampling procedure will adhere to the methodologies outlined in 

the QAPP. See QAPP, Section 5.3.2, pages 19-22 and Section 5.4.2, page 24. 

A bucket auger rig will be employed to advance the soil borings and collect 

16 
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the sample. Each split-tube sampler will be assembled just prior to the 
sampling run. Three six-inch brass tubes that have been thoroughly cleaned 
with TSP detergent and distilled water will be placed in the sampler body. 
The sampler will then be assembled and attached to the kelly bar of the 
drill rig for collection of the sample. After the tube is retrieved, the 
middle brass tube containing the sample will be carefully removed from the 
sampler. An organic vapor analyzer {OVA) will be used to monitor potential 
concentrations of volatile organic compounds in samples not packaged for 
analysis. Teflon sheets will be placed over the ends of the tube and held 
in place with plastic end caps secured with electricians tape. Each sample 
will be labeled with the hole number, depth interval, and date and placed in 
individual plastic bags in an ice chest. The top and bottom of the sample 
will be noted on the sample tube. 

The following information will be entered into a field notebook each 
time a soil sample is collected: 1) hole location and number; 2) depth 
interval; 3) time of sample collection; 4) OVA reading; 5) any other 

pertinent observations .. ""'"·~ 
;",·.<!"'- ~., \. 

The drill r,lg &n~d split-spoon sampler{s) will be steam cleaned between 
!(" i"" ,~,~ 

borings. ' I / ~,.."· ·. v / .. 
'{," 

Further details'·on the_ collection and handling of soil samples are 

::;:•in~\p;-~~~iion 5.3.2, pages 19-22 and Section 5.4.2, 

~ ) ) 
~,.. // ,Y 

LITHOlOGlC lOGGING . 
~ .... 

,\,. :-<" 

During the 'drilling of the soil borings detailed logs of each boring 
will be made in accordance with the QAPP, Section 5.3.2, page 20. These 
logs will include descriptions of the sediments encountered, grain size, 
shape, sorting, color, mineral composition, moisture content, and degree of 
induration. All logging will be supervised by a registered geologist. 
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DISPOSAL OF DRill CUTTINGS 

All drill cuttings produced during the soil boring will be immediately 
backfilled into the borings to a depth of ten feet and a cement plug equal 
to the thickness of the asphalt cap plus ten feet will be used to restore 
grade and prevent infiltration should the asphalt cap be removed. Any 
remaining cuttings will be containerized in 55-gallon covered steel drums 
on-site until analytical results are available. See Appendix A, pages A-ll, 
A-13 for information regarding the ultimate disposal of cuttings. 

SPLIT SAMPLES FOR EPA 

Split soil samples will be provided to the EPA in the field or at the 
laboratory. Since true splits of soil samples are not possible, adjoining 
brass tubes from the split-tube sampler will be provided. These samples 
should be handled, preserved and stored in a manner identical to the primary 
sample. Close coordination with EPA and its contractors will be maintained 

throughout the sampling~process. 
.:i' .,~. '.:;._~ 

• i'} 
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QUALITY ASSURANCE 

A Quality Assurance Project Plan (QAPP) has been prepared for the on­

site sampling program and appears under separate cover (Hargis+ Associates, 

Inc., 1986). Additional details on quality assurance/quality control 

aspects for the sampling activities are presented below and include: field 
\ 

measurements and calibration of instruments; sampling techniques; 

preservation procedures; sample integrity documentation (blanks, splits, and 

duplicates); chain-of-custody records; and packaging, shipping and handling 

procedures. 

FIELD MEASUREMENTS AND CALIBRATION OF EQUIPMENT 

Field equipment used to perform various measurements during this 

investigation will include a steel tape and sounder for measuring water 

levels, a YSI ModeL. 33 conductivity meter for measuring electrical 

conductivity of water samples, a Corning Model 103 pH meter for measuring 

pH, and a field ,ther,n\om~ier 
( ~/' f~' •• ,_ 

All water l~els' ~.111 b~ measured with a calibrated two-conductor 

sounder or steel tape~ The sounder will be calibrated with the steel tape --- ' . beginn1ng field measurements. The steel tape will be inspected for 
,._ ,, -

brea ehd~. \ __ Both the sounder and steel tape will be rinsed in 
\. \ 

di ~ water ·~efore each measurement. Different sets of dedicated 

sounuers and tapes"will be used for the Gage and Bellflower monitor wells. 
~" ""' ,, 

"'/ The prob~s on the conductivity meter and pH meter will be rinsed in 

distilled wat~r" prior to use. The pH meter will be calibrated before 

measurements at the next sampling stat ion in a standard solution prior to 

use. The water sample for which pH and electrical conductivity were 

determined will not be used to fill sample containers. All manufacturer's 

instructions for use of the instruments will be followed. 

19 
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SAMPLING TECHNIQUES 

The soil and water sampling techniques to be used in this investigation 

are documented in separate sections of this sampling plan and the 

accompanying QAPP, Sections 5.3.1, 5.3.2, 5.4.1, 5.4.2, pages 16-24. 

SAMPLE PRESERVATION 

All soil and water samples will be stored in ice chests, packed in ice 

and transported to the laboratory within 24 hours of collection. The ice 

chests will be sealed with tape. Transmittal letters, chain-of-cu~tody 

documents, and lab schedules will be sealed in two _zip-lock bags inside the 

ice chests. 

SAMPLE INTEGRITY 
... ::.~=~~ ... 

/:7' --

Each shipmenf' ot water samples will contain a blank water sample of 
~-

certified organ_H:-free water. The blank will be collected in a 40 ml vial, 

sealed, l~bele( p'~ck~~ and stored in a manner identical to the other water 

samples collecte<t~. The identity of the blank water sample will not be known 

to the laboratory ~irforming the analysis. ,.., / 
'',;' 

u9'T~w,ater,> sampl~s for analysis of volatile organic compounds, 

. pe ic(<tes, and \nidn/cation analysis will be included in each sampling ' ~~ \ . 

roufld~ Tfle._duplicates will be collected, sealed, labeled, packed and stored 
-~.,. --,'-.., 

in a manl)er 'fdentical to the other water samples collected. Oupl icate 
'"'· samples will-.comprise at least ten percent of the samples sent to the 

laboratory, or at least one duplicate per sampling day. The identity of the 

duplicate water samples will not be known to the laboratory performing the 

analysis. Each shipping container which has volatile organic samples will 

also contain a blank of certified organic free water. 

20 
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Each shipment of soil samples will contain a soil sample consisting of 

soil from a remote location. The blank soil sample will be collected, 

sealed, labeled, packed and stored in a manner identical to the other soil 

samples collected. The identity of the background soil samples will not be 

known to the laboratory performing the analysis. 

Duplicate soil samples consisting of adjacent brass tubes will be 

collected for approximately 10 percent of the soil samples. 

SAMPLE HANDLING, PACKAGING, SHIPMENT AND CHAIN-OF-CUSTODY 

Each water and soil sample will be labeled in the field with the well 

or boring number, date and time of sampling, collector's name and company, 

and the analyses to be performed. Sample container lids will be secured 

with electrician's tape. All pertinent data concerning each sample will be 

recorded in a field log book. The sample will be immediately placed in an 

ice chest on ice and remain in the custody of the sample collector until 

transport to the~ laboratory. letters of transmittal, chain-of-custody 

documentation, an'd laboratory schedules for analyses to be performed wilJ be 

prepared at ttl; enJc:J?f. each sampling event, and sealed inside each shipment 
..-, """'\;.."I" 

to the laboratory~ Water and soil samples will be transported to the 
""'-::::.~ 

laboratory by vehicfe at the end of each sampling day. Brown and Caldwell - ·. Analyti~al Serv1~es Division is presently planned to be used for analyses of 

all mpJ~\ . 
"' ) j ,,;-:7 .l 
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0 
3 

32 
53 
71 

102 

121 
126 
137 
161 

174 
187 

TABLE 1 

DRILLER'S LOG OF JONES 
CHEMICAL COMPANY WELL 

To Classification of Materials 

Upper Pleistocene Deposits 

3 Black adobe 
32 Clay yellow 
53 Cemented shells 
71 Sand dry 

102 Clay yellow 
121 Clay blue 

126 
"200-foot sand" from 121 to 174 feet 
Coarse sand, dirty yellow 

137 
161 
174 

Clay blue sandy 
Coarse sand, dirty yellow 
Coarse sand, dirty blue 

.#''"'~'. San Pedro Formation 
/" ' ' 

/il87t""'"'"'·· ',.Sea mud 

( 
t48 j itlay blue 
<... / ,',"400-foot gravel n from 248 to 

, 26'2-./ ./ Coarse sand b 1 ue 
.,_~71 / Sand and gravel 1/16" 

28i, '··=·h. Sand and gravel 1/8" 
398 .,," Clay blue 
.413 ~,~,. Cemented sand 

··-A. 458 " Gravelly clay 
48i Cemented gravel 

282 feet 

\ 
.I Silverado Zone from 486 to over 727 feet 

,,) 

Gravel tight dirty 1" 
Gravel loose 1/2" 
Clay blue 
Gravel 1" 
Gravel 3/4" 
Clay blue sand 

Source: Los Angeles County Flood Control District 
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TABLE 2 

WATER SAMPlE HANDliNG, PRESERVATION, AND ANALYSIS 

Type of Analysis 

Monochlorobenzene 
dichlorobenzene 
benzene 
chloroform 
acetone 

Total DDT 
(all isomers) 
Total BHC 
(all isomers) 

,, 

Sample Container 

40-ml glass vials 
with teflon-lined 
threaded caps 

1-liter amber glass 
with teflon-lined 
threaded caps 

Preservation 
I 

Refrigerate to 
4 degrees C 

Refrigerate to 
4 degrees C 

Analytical Methods 

EPA Method 624 

EPA Method 608 

BOE-CS-0178532 



\ •' 
~'\ 

\ •' 

TABLE 3 

·~ 
l
·~r 

''\)· 
~: 

SOil SAMPlE HANDLING, PRESERVATION, AND ANALYSIS 

r~ \ 
~~ Type of Sample Analytical 

r~ 
Anal.:i:sis Container Preservation Methods 

'"' Monochlorobenzene Sealed brass tube Refrigerate to EPA Method 8240 
dichlorobenzene sleeve with teflon- 4 degrees C 

~~ benzene lined end caps 

'" 
chloroform 
acetone 

r Total DDT Sealed brass tube Refrigerate to EPA Method 8080 
(a 11 i some·rs) sleeve with teflon- 4 degrees C 

( BHC lined end caps 
(all isomers) 
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HARGIS • ASSOCIATES i ,( 

APPENDIX A 

HEALTH AND SAFETY PLAN 

INTRODUCTION 

This Health and Safety Plan (HSP) has been prepared for the on-site 

sampling program for the Montrose Chemical Corporation in Torrance, Califor­

nia. Protecting the health and safety of the investigative team, as well as 

the general public, is a major concern in hazardous waste site remedial 

investigations. Adherence to the program outlined in this document will 

reduce the risk of exposure to hazards that may be associated with on-site 

field activities. 

This Health and Safety Plan addresses on-site sampling activities and 

target chemicals selected by £PA based on the results of previous investi­

gations •. 
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HARGIS ~ASSOCIATES ~~~C 

SITE DESCRIPTION AND HISTORY 

The Montrose site occupies about 13 acres in Torrance, California. The 

site is bounded by a railroad right-of-way and Normandie Avenue on the east, 

Jones Chemical Company on the south, a vacant lot on the west, and the 

McDonnell-Douglas facility on the north. The surrounding area consists of 

mixed residential, commercial, and industrial facilities. 

Montrose Chemical Corporation manufactured DDT at the Torrance facility 

from 1947 to 1982. The facility was closed in 1982 and the site 

subsequently cleared and paved. Previous investigations addressing the 

potential for contamination at the Montrose site include on and off-site 

sampling of soils, groundwater, sediment and surface water by the U. S. EPA, 

its contractors, the California Department of Health Services, the Regional 

Water Quality Control Board, and Hargis+ Associates, Inc., acting on behalf 

of Montrose. 

.4?,p;:~-~"'".t:.~ 

In October, .:1985 a consent order between the EPA and Montrose was 
)l' ,.,.~~-~ .. 

finalized. TasJ(s, /Outlined in the EPA Remeciial Investigation/Feasibility 

Study Final W'kpl{q, Mo~trose. Facility Site (Torrance, California), Metcalf 

and Eddy, Inc.~ctobe'; 1~{84 as modified by Appendix A of the consent order, 

are designed to 'ribtain -"'lflformat ion necessary for the performance of a 
. '~ ·~ •.. 

feasib" 'Thes~"~~sk.s include off-site soil, sediment, and surface 

ori\,site soil sampling and groundwater monitoring of the 
<. 

B . aquit~d a:nd Gage aquifer. 

"'·) ' 
Th '•,?bjeetjve ,o{ the on-site sampling program is to further determine 

the extenf''of soi'l and groundwater contamination which may have resulted 
-;....,.. J' 

from activitie's···at the Montrose site. The on-site work covered by this HSP 

will consist of the construction of seven monitoring wells and additional 

soil borings. Groundwater and soil samples will be collected from wells and 

borings respectively. Proposed sampling locations are shown on Figures 2 

and 5. 
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_::_ HARGIS i ASSOCIATES II.JC 

SITE SAFETY PLAN 

- This Site Safety Plan shall be made available to all personnel and 

posted during the investigation. 

- All personnel shall be familiar with standard operating safety proce­

dures and any additional instructions and information contained in the 

Site Safety Plan. 

All personnel shall adhere to the information contained in the Site 

Safety Plan. 

No personnel are allowed on-site alone; a minimum of two persons will 

always be present. 

- All modifications to the Site Safety Plan shall be authorized by the 

Safety Officer, .c.learly marked on the posted plan, and explained to all 
-,~, 

SAfETY TEAM 

"'-..,..,. ...... 
~"'{!/ 

'·-/ 

ls,P.ssoc lesj Inc. Safety Coordinator shall designate a Site 

~ .... ·Tliie Site ~S.afety Officer shall accompany the investigative 

is respo~st\le for implementing the Site Safety Plan. The Safety 

Of "' {ts dJre;tly to the Project Manager and shall be experienced in 

field o"p~~tfon,S'" aJ10 familiar with the use of air monitoring instrumen­

tation, pe'rsqna1,/"protection equipment, and decontamination procedures. 
·'lO,:~ :ji 

Drilling contrattors shall be required to comply with all local, state, and 

federal regulations in worker protection and shall be experienced in 

hazardous site investigative work. 
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HARGIS t ASSOCIATES lf,JC. 

PROJECT TEAM 

Resj?ons i bil i tr Telephone 

Safety Coordinator (602) 881-7300 

Safety Officer (619) 454-0165 

Project Manager (619) 454-0165 

Hydrogeologist (619} 454-0165 
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HAZARD EVALUATION 

This hazard evaluation is directed toward ihose waste materials which, 
based on data gathered to date, are known to be or may be present at on-site 
sampling locations: acetone , benzene, BHC, chloroform, dichlorobenzene, 
DDT, and monochlorobenzene. Toxicological data for these compounds are 
summarized in Table A-1, in addition to concentrations measured on-site and 
off-site during previous investigations. 
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MONITORING REQUIREMENTS 

The monitoring requirements for the on-site sampling program are based 
on the hazard evaluation. Monitoring requirements outlined in this section 
include personnel medical surveillance and environmental monitoring during 
investigative operations. 

PERSONNEL MEDICAL SURVEILLANCE 

The Hargis + Associates, Inc. investigative team will undergo initial 
medical screening by a licensed occupational physician to ensure that 
workers are in good health and have no medical conditions that might put 
them at an increased risk from this work. Periodic medical examinations 
will be conducted for all field personnel as part of the Hargis + Asso­
ciates, Inc. safety program. 

~~-

Initial screenfng and"·periodic exams shall be based upon toxicological 
data presented/-{~ l~b·l~) A;l;'' Hazard Assessment. Ex ami nations include a 
routine physiQ!fl; flleey1 ~htory,oserum chemistry tests, spirometer tests, 
and audiometry t s. 

IT ING 

.. ) ' l~operat ons during drilling, monitor well construction and 
"'·"";. ;;fi / 

sampling>+,lt~lf'tl.!ym~pitored by an organic vapor analyzer (OVA). Background 
levels in alr.,. shalf be established with the OVA in areas well away from the 

~~ ·"' 
influence of possible chemical releases from sampling activities or from 
diesel exhaust pipes. Readings exceeding 10 ppm above background will be 
cause to terminate op~rations until such time as appropriate safety measures 
have been taken. The Site Safety Officer shall be responsible for inter-
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HARGIS ' ASSOCIATES ii .c 

preting monitoring data and upgrading or downgrading the level of protection 

during sampling activities. 

LEVELS OF PROTECTION 

levels of protect ion are determined by the Hazard Assessment r (Table A-1) and may be modified as a result of environmental monitoring. 

Protection level C, air purifying respirator, protective clothing, hardhats, r gloves and boots will be provided for sampling operations. 

r 
[ 

f~ 
~ 

""' 
' 0
. 

t'ii 
~-

During previous investigations, maximum concentrations of target 

chemicals in soil and groundwater were less than their respective 

persmissible exposure limits (PELs) in air with the exception of monochloro­

benzene and chloroform. Monochlorobenzene exceeded the PEL {75 ppm) at 180 
ppm in a sample collected from monitor well MW-2 on July 2, 1985, and 

chloroform exceeded the PEL {10 ppm) at 24 ppm in a sample collected from 

monitor well MW-5 on ~pril 26, 1985. _,,. ,, 
/ •,. 

I -~'-
It is unl ikely/cthat airborne concentrations of monoch 1 orobenzene and 

chloroform w~ {qua}~' concentrations previously found in soils or 

groundwater or 'e~~c~;({ P,£( concentrations as a result of volatilization 

during sampling 'ictJ,~it'ie~~. However, respiratory protection against 

exposur;l!'*fo'the~_as weh~~- other target chemicals will be provided during 

all ~at,io~ ~ 

)r 'l!urifyiJ r~spirators with organic "por cartridges and pesticide 
~.... ~ A .: 

prefilt-e'r~. will,.proyide protection against likely concentrations of airborne 

target ch;iili~als.·l Concentrations of chloroform above 10 ppm in air, 
~ ..... c;.. ,: 

however, would mandate more stringent respiratory protective measures. To 

protect the investigative team against possible exposure to high concentra­

tions of chloroform or other contaminants, environmental monitoring will be 

conducted during sampling operations. OVA readings above 10 ppm will be 

evaluated by the safety officer and measures wi 11 be taken to provide 
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HARGIS +ASSOCIATES INC. 

appropriate respiratory protection if necessary. These measures will 

include consideration of the use of ventilation blowers adjacent to sampling 

activities or supplied-air respirators. 

Protective equipment that will be provided for sampling activities is 

1 i sted bel ow. 

EQUIPMENT 

Respiratory 
North #7700-30 half-mask respirator 

North #7500-3 organic vapor/acid gas cartridges 

North #7500-23 pesticide pre-filters and filter covers 

NIOSH/OSHA-approved supplied-air respirator - to be obtained as 

necessary 

Visual 
Uvex #9300 dust & chemical goggles 

Hearjng ,f'N~-

Moldex pura-f9am ear Plugs 

1/ ~~4~~~} },f~' c,~ 

Protect iv~ Cl ofhin/' /''"'""'·-- .. ~, 'f 
AF-18 PioneeY\.1 ined nitrile gloves 

Disposable lat~x_glove~ 
Po 1 y ~.at~_d tyvek --coveralls, hoods, 

;.<·and oo'btJ ·""~ /' v 

t'Sce 11 aneou 
'J6 unit first\ai ' kit 

SRS ba'Y'rjer cream 
Hard hats ~.ith face shields if preferable to goggles 

Ventilation blower - to be obtained as necessary 
.,,/ 

'> 
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DECONTAMINATION AND DISPOSAL 

Decontamination of Personnel and Equipment 

Personnel decontamination shall be required prior to all breaks, meals, 

and at the end of the day. A decontamination station will be established at 

each sampling area (Figure 2}. Disposable protective clothing, gloves and 

used chemical respirator cartridges shall be removed and disposed of in this 

area. Decontamination of individuals shall be accompli shed by soap and 

water washing followed by a clean rinse at the decontamination station. 

Non-disposable protective equipment, such as respirator face masks, 

sampling tools and other equipment, shall be decontaminated by scrubbing 

with detergent-water, using a soft-bristled brush followed by a clean water 

rinse. Clean respirator face masks shall be immediately stored in clean 

ziplock plastic bags. ',, \ 
-:". 

Drill rigs and ..,~uger:s will be steam cleaned before initial use, after 
,.,. ,_ 

each borehole, ancy'af~~-r.., fi",al field op:rations. 

/ ) ~4~~~, \/ 

i' ti ·- -def"1 ed H terial ."'. < ~-,< 

Soil cuttings r ~ltfng,'"·from soil boring activity will be immediately 

ehole'an.~/the grade shall be restored with inert material 

·. ~- least as thick as the asphalt cap. Materials from 

peratio s ~nd decontamination operations shall be immediately 

cont;:(ne~ for temporary storage at the Montrose site. The 
/ ;: 

containe 'l.-~_be hbeled and stored in a location acceptable to Montrose 
. i" 

for the period, oLanalysis of the samples sent to the laboratory. Disposal 
~""'" ./ 

of the wastes will be the responsibility of Montrose Chemical Corporation. 

If wastes derived from investigation activities are determined by 

laboratory analysis to be hazardous, then disposal of those wastes will be 

conducted in compliance with EPA's interim policy "Procedure for Planning 
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and Implementing Off-site Response Actions" (Federal Register Vol. 50 

No. 214, Tuesday, November 5, 1985), as follows: 

Treatment 

Treatment, reuse, or recycling of hazardous wastes shall be 

considered in the removal of investigation-derived hazardous 

materials. Removal· alternatives should not be selected on cost 

alone, but should consider long-term effectiveness and long- and 

short-term costs as compared to disposal. 

Selection of Off-site Treatment or Disposal Facility 

Selection of an appropriate facility for off-site managment 

of investigation-derived hazardous wastes shall meet the following 

requirements: 

1. The owner/,Or-,,,~perator of any hazardous waste management 

facil ity,/under c·onsideration must have a RCRA permit appl ic­

able sp~~i'f'ic .Wastes and specific storage, treatment, or 

dis al~vslse~:r~ 

2. A R~OOtli~e inspection must be performed at the 

off-s~aciNt~ ~it, receive investigation-derived hazardous 
~4' 

as o , more than six months before receiving such wastes. 

y land d_ sposal facility receiving investigation-derived 
"' .# If 

aiar:.Ao'us /"astes must meet RCRA minimum technical require-
' %' _/ 

m~ts pe~ the Hazardous and Solid Waste Amendments of 1984. 
-·~- -f 

These"'.ttechnical requirements include groundwater monitoring 

and liner and leachate collection system standards. 
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HARGIS t ASSOCIATES lr,,c 

Manifest Reguirements 

Investigation-derived hazardous material transported to an 

off-site storage, treatment, or disposal site shall be accompanied 

by a Uniform Hazardous Waste Manifest, in compliance with require­

ments in 40 CFR 262. 
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WORK LIMITATIONS 

PERSONAL PRECAUTIONS 

- Eating, drinking, chewing gum or tobacco, smoking, or any practice that 

increases the probability of hand- to-mouth trans fer and ingestion of 

material is prohibited in any area designated contaminated: 

- Hands and face must be thoroughly washed upon leaving the work area. 

- Whenever decontamination procedures for outer garments are in effect, 

the entire body should be thoroughly washed as soon as possible after 

the protective garment is removed. 

No facial hair which i~terferes with a satisfactory fit of the mask­

to-face seal is allowed o~ personnel required to wear respirators. 

/~ \,, 
- Contact with;•con,!~~min"ted or suspected contaminated surfaces should be 

avoided. ~ej!e'C"er.)os. sfble.~ ... d.o not walk through puddles, leachate, or 

discolor~~t.il"(.~s; )<neet,~~ ground; or lean, sit, or place equipment 

on drums, c~ ner(. or tM- ground. 

.. - ~" . 
ne alcohol-~an magnify the effects from exposure to toxic 

cal Pre.scri bed drugs should not be taken by personne 1 un 1 ess 
1). 

cificall • pproved by a qualified physician. 

- Personnel and equipment in the contaminated area shall be minimized, 

consistent with effective site operations. 

- Work areas for drilling and sampling activities are shown on Figure 2. 
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EMERGENCY PROCEDURES 

In the Event of Personal Exposure 

Call the Safety Officer to the scene immediately. 

Immediately remove any clothing that becomes contaminated. Promptly 

wash with soap and flush with clean water. 
! 

Determine the material involved. 

Don't expose se 1 f or others to the materia 1 s unnecessarily. Stay 

upwind, control access to the area, and wear the appropriate protective 

equipment. 
Remove people from the contaminated area. Wear the appropriate 

protective equipment and don't charge in b1indly. Administer first 

aid, if necessary. 
If the incident warrants, the Safety Officer must call the appropriate 

emergency services. See the 1 i st of emergency p~one numbers in the 

next section. lhe emergency care facility is indicated on Figure A-1. 
~: 

Record inforp!ation on the exposure. 

/'~\ ~ ...... ' 
/! ~"· .I 7 

"'"~tt 
ln the Event - e on l I 'ur 'C,;·· 

'"4 { ·-,,_~"/ 

- Call the Safet ~ffiter_ to the scene immediately. 
~, ..,._,_~--

from~da~~erous area or equipment. 

~1t aid, if necessary. 

:~~nci~~nt).arrants, the Safety Officer must call the appropriate 

emel>.qency""seryices. See the 1 ist of emergency phone numbers in the 

next ;1!'E.t i or}'(. 
"'V 

In the Event of Fire or Explosion 

Evacuate personnel from area of danger. 

Call Safety Officer to the scene. 
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HARGIS -~ ASSOCIATES I~ <C. 

- Administer first aid if necessary. 

- The Safety Officer shall: 

- notify the Fire Department. 

- contact the local hospital immediately when a major fire starts, 

advising them of the chemicals involved and the Poison Control Center 

to be contacted. 

- Call the Montrose emergency coordinator. 

- Keep personnel out of the smoke or mist created by the fire and hose 

streams. Immediately evacuate areas in the path of smoke~ 

- See emergency phone numbers in following section. 

. ·----. 
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EMERGENCY SERVICES 

Ambulance: 

Hospital Emergency Room: 

Poison Control Center: 

Police: 

Fire Department: 

Airport: 

328-3131 (paramedicsJ 

Harbor-UCLA Medical Center 
1000 West Carson ' 
Torrance, California 
533-2383 

los Angeles County Medical Association 
484-5151 . 

3300 Civic Center Drive 
Torrance, California 
320-2611 

1701 Crenshaw Boulevard 
Torrance, California 
328-3131 

Torrance, California 
325-0191 
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YAk£ 1\•1 

tc!GTNIUWIT 

IIIUSUIED 
tc&IICEIITUTIOII 

MEDIA 

DHIII. VAL. 

I'IAI. VAL. 

ACETONE -
,ll'"'--•... 

&roundwater3 •·."', 

NOne detected 

None detected 

WARD ASSESSDIEDIT 

.t_.,~ 

~ ROIITE lnllahtl~ll, 1nge5t1on, tontoct 

WAD PII!OI'UTY 

iW..WI SI'UlflCATIOIIIS 
p[Ll 

IOUIZ 

TCIIC EfFECTS 

SYIE!&JSTIC EFFECTS 

T~T CRU.S 

Irritant, tox1c 

750 ppm 
20,000 ppm 

Irr1tatln·g to eyes, nose, throat; headache; 

dizziness; dermatitis 

Unknown 

Resplrdtory system, skin 

I. PEL • Maximum permitted 8•hr. time-weighted average 

concentration of an airborne contaminant (Z9 C.F.R. 1910.1000) 

z. IOLH • The "Immediately Dangerous to Life or Health' concentration 

3. S&aples coll~cted from on-lite monitor welll, April, M•y, July, 1985 

~g/1 • micrograms per liter; ppm • parts per million 

~ 

ACUTE: 
IIChe, 

----, --, --, --.,..., 

BENZENE 

Groundwaterl (ug/ll 

-5 
3200 

Inhalation, absorption, ingestion, contact 

Irritant, toxic, carcinogen 

10 ppm 
2,000 ppm 

Irritating to eyes, nose, respiratory system; he~~ 

dizziness, nausea; CHRONIC: bone marrow depression 

and aplasia; rarely, leukemia 
Unknown 

Blood, CNS, sk1n, bone marrow, eyes, respiratory system 

(-l • le~s than; numerical value 1s the 11m1t of detection for that compound 1n that medium. 

Raforeaca~: C411forn1a Aam1n1stratlve Code, Title 8, Section 5155 

P<~~tty•s !Mustrlal Hygiene 6 ToKicology, 3rd Edition, 1981 

NIOSH/OSHA Pocket Gul~e to Chemical Hazards, 1980 HARGIS · ASSOCIATES. 1:,/, 
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TABLE A•l 

toll!l»!IWT 

MEASUIIED 
COIICEITUTIOII 

MUlA 

111111. VAL. 
MI. VAL. 

ACETONE 

Groundwoterl 

None detected 
None detected 

KAZAI!D ASSESSMUT 

EINSI.IIE ROUTE Inhalation, Ingestion, contact 

MlAU PllCf£5111 

IW.W» SFUIFICATIOIIS 

~ P£L1 
lDUtZ 

TOilC EFFECTS 

SYIEISISTIC EFFECTS 

TAIGET OICMS 

Irritant, toxic 

750 ppm 
20,000 ppm 

Irritating to eyes, nose, throat; headache; 
dizziness; dermatitis 

Unknown 

Respiratory system, skin 

1. PEL • Maximum permitted 8-hr, t1me-we1ghted average 

concentration of an airborne contaminant (29 C.F.R. 1910.1000) 

z. IDLH • The "Immediately Dangerous to L1fe or Health" concentration 

3. Samples collected from on-site monitor wells, April, May, July, 1985 

ug/1 • micrograms per 11ter; ppm. parts per million 

...... larooooo.. larooooo.. -

BENZENE 

Groundwater) (ug/1) 

-5 

3200 

Inhalation, absorption, Ingestion, contact 

Irritant, toxic, carcinogen 

10 ppm 
Z,OOO ppm 

ACUTE: Irritating to eyes, nose, respiratory system; head­

~dizziness, nausea; CHRONIC: bone marrow depression 

And aplasia; rarely, leukemia 
Unknown 

Blood, CNS, skin, bone marrow, eyes, respiratory system 

(-) • less than; numerical value is the 11m1t of detection for that compound 1n that aedium. 

Rafereeces: California Administrative Code, Title 8, Section 5155 

Patty's Industrial Hygiene & Toxicology, Jrd Edition, 1981 

HIOSH/OSHA Pocket Guide to Chemical Hazards, 1980 HARGIS+ ASSOCIATES, INC 
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J.UU A•! (c0111t1Med) 

IAlAU ASSE~IIT 

WTNUWT 

IIE.ASURED 
tllKEIITUTlOIII 

lEiliA 

Mllll, 'iiAL. 

MI. VAL. 

- W!fl'tt:WjW ... ~ ~ "- ~ ~ ~ 

BHC (BENZENE HEXACHLORIDE) 
Isomers: alpha, beta, delta, gamma (Lindane) 

Groundwater3 (ug/1) 

-s 
220 (alpha) 

UPGSIIU ROUTE Ingestion, 1nha1at1on (dust or spray), absorption, contact 

1i1AZMD NI!Kil11 

~AlARD SP£tlFitATIOIS 

; P£1.1 
10~2 

TDIIt EfFECTS 

$iiEI&IST1C EFFECTS 

TAIUT OU.US 

Tox 1c 

Gamma: o.s mg/m3 
1,000 mg/m3 

ACUTE - alpha & gamma: CNS stimulant: hyperexcitability, 

~ls1ons; beta: CNS depression; ~: 11ver, kidney, 

and lung damage 
Unknown 

Eyes, CNS, blood, 11ver, kidneys, skin 

1. PEL • Hax1zua permitted 8•hr. t1ae-we1ghted average 

concentration of an airborne contaminant (29 C.F.R, 1910.1000) 

2. IDLH • The "Immediately Dangerous to Life or Health" concentration 

3. Samples collected froa on•s1te monitor wells, April, May, July, 1985 

ug/1 • micrograms per liter; mg/m3 • m1111grems per cubic meter; ppm • parts per m1111on 

~ ..._ ~ - - -

CHLOROFORM 

Groundwater3 (ug/1) 

760 
24,000 

Inhalation, Ingestion, contact 

-

Irritant, to•lc, carcinogen, teratogen 

10 ppm, 50 mg/m3 
1,000 ppm 

Skin and eye 1rr1tat1on; headache; vom1t1ng; ·d1zz1neH; 
narcosis; liver InJury 

Unknown 

CNS, 11ver, kidneys, heart, eyes, skin 

(•) • less than; numerical value ts the 11m1t of detection for that co.pound tn that med1ua. 

lmfereaces: Ca11forn1& Administrative Code, Title 8, Section 5155 

Patty's Industrial Hygiene l Toxicology, Jrd Ed1t1on, 1981 

NIOSH/OSHA Pocket Guide to Chemical Hazards, 1980 HARGIS+ ASSOCIATES, iNC 
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TAIL£ A•l (coattnued) 
MZ.AID .usfSSI!lEIIT 

tolii'JAIUWT 

~ 

CUCEI!ITUT!OI 
i£DU. 

IIUIII. VAL. 
MI. VAL. 

UNSU!i!E louti 

IWAU PUI"EIIlT'f 

~ Sli'EtlfltATUliS 
ml 

t0 l!IUIZ 

TIIJIC EffECTS 

SiiElSlSTIC EffECTS 

TAII&Ei OR!WtS 

O·DICHLOROBENZENE 

Groundwaterl (ug/1) 

None detected 
ll 

Inhalation, absorption, Ingestion, contact 

Irritant, toxic 

50 ppm 

CNS depression, trr1tat1ng to eyes, nose; Injury to liver, 

kidney; sk1n blister 

Unknown 

Liver, kidneys, skin, eyes 

1. PEL • Maximum permitted 8-hr, time-weighted average 

concentration of an airborne contaminant (29 C.F.R. 1910.1000) 

z. IDLH • The "Imaed1ately Dangerous to L1fe or Health" concentration 

3. Saaples collected from on-s1te monitor wells, April, Kay, July, 1985 

ug/1 • •tcrograms per 11ter; ppm • parts per m1111on 

P·OICHLOROBENZENE 

Groundwoterl (ug/1) 

None detected 
67 

Inhalation, 1ngest1on, contact 

Irr1tant, tox 1 c 

75 ppm 

Irritating to skin, throat, eyes; weakness; d1zz1ness; nau~·4~ 

vom1t1ng; headache; Injury to lung.s, liver, kidney 

Unknown 

Liver, respiratory system, eyes, kidneys, sK1n 

(•) • less then; numerical value 1s the 11a1t of detection for that compound 1n that medium. 

lefereaces: Ca11forn1a Administrative Code. T1t1e 8, Section 5155 

Patty's Industrial Hyg1ene & Tox1co1ogy, 3rd Edttton, 1981 

NlOSH/OSHA Pocket Guide to Chemical Hazards. 1980 HARGIS+ ASSOCIATES, It--! C. 
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N 
0• 

TAilE A-1 (coat1naed) 
WAD ASSESSMEIIT 

cmrrNCliWIT DOT HOHOCHLOROBENZENE 

I'IEASW!ED 
tc!aCUTIATI IIIII 
~DlA So1ls5 Soil s5 Storm water Surface water Groundwater8 Groundwater3 (ppb) Soil s4 (lllg/kg) 

Mil. VAL. 
MI. VAL. 

(ppm) 
NR 

8,274 

(ppm) runoff6 (ppm) 
0.05 0.0028 
2,257 98 

runoff6 (ppm) 

---
0.017297 

(ug/1) 

-0.6 
2,805 

59 

180,000 

·0.3 
70 

EIHSIIIfiiOI.ITE Inhalation, Ingestion, absorption, contact Inhalation, Ingestion, contact 

WAllO I'I!IJIEIT'f 

WAllO SPEC:IFICATIOIISS 
fEll 
IDUI2 

Toxic 

1 mg/m3 

N/A 

Irr1tant, toxIc 

75 ppm, 350 mgtm3 
2,400 ppm 

TOIIC: EFFECTS Vomiting; apprehension; excitement; muscle weakness; 

equilibrium disturbance; convulsions; tremors 
Eyes, nose and skin 1rr1tatton; depression of CNS 

SJIIEI!IOISTIC: !EFFECTS Synergistic effects shown tn animal studies from DDT 

with oldrln and carbon tetrachloride 

Unknown 

TAWT ORWS CMS, ltver, k1dneys, sktn, peripheral nervous system CNS, 11ver, kidneys, respiratory system, eyes, sk1n 

1. PEL • Max1mua pena1tted 8-hr, t1me-we1ghted average 

concentration of an airborne contaminant (29 C.F.R, 1910.1000) 

2. lDLH • The "Immediately Dangerous to L1fe or Health" concentration 

3. Samples collected from on-site monttor wells, Apr11 and May 1985 

4. Samples collected off-site, 1981-1983 

s. So11 samples collected on·stte, Apr11 1985 

6. Water samples collected off-51te, 1971-1982 

7. Mean total concentration, EPA 1982 
a. Total concentrations for 4,4'-DOO, 4,4'-DDE, and 

4,4'-DDT tolle~ted from on-site monitor wells, 

April, Kay, July, 1985 

NR • not recorded; NA • not applicable; ug/1 • micrograms per liter; mg/m3 • m1111~rmms per cubic meter; ppm • parts per million; ppb • parts per b1111on 

(•) • leis than; numerical value 1s the 11m1t of detection for that coapaund 1n thit ~e~1u~. 

lefereaces: Ca11forn1e Administrative Code, Title 8, Section 5155 

Patty's Industrial Hygiene & Toxicology, 3rd Ed1t1on. 1981 

N!OSH/OSHA Pocket 6u1de to Chea1ca1 Hazards, 1980 HARGIS+ ASSOCIATES INC 
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